Detection and possible functions of a cysteine protease involved in digestion of rod outer segments by retinal pigment epithelial cells.
To investigate the presence and role of a recently cloned cysteine protease (cathepsin S) in the digestion of rod outer segments (ROS) by cultured retinal pigment epithelial (RPE) cells. RPE cell cultures were established from eye bank donor eyes. Total RNA was extracted from freshly harvested cultures, and after reverse transcription, the cDNA was subjected to polymerase chain reaction (PCR). Cathepsin S (Cat S) mRNA translation was inhibited by antisense oligonucleotides, and the effect of inhibition on the accumulation of fluorescent debris was examined. The activity of cysteine and aspartic proteases in ROS-challenged RPE cell cultures was inhibited by leupeptin and pepstatin, respectively. The accumulation of autofluorescent debris within RPE cells was measured by a fluorophotometric flow cytometer. The presence of phagosomes in antisense DNA-inhibited and control cultures was demonstrated by electron microscopy. The expression of Cat S in RPE cells was demonstrated by RNA-PCR. Using antisense oligonucleotide-mediated-specific inhibition of Cat S, a significant ROS-derived increase in autofluorescence was detected within the RPE cells when they were compared with the unchallenged control cultures and cultures in the presence of ROS and sense oligonucleotides. Electron microscopy demonstrated the presence of a large number of phagosomes that enveloped structures similar to ROS. The accumulation of autofluorescent debris was also demonstrated in cysteine protease-inhibited, ROS-challenged RPE cultures, but it was not detected with aspartic protease inhibition. The expression of Cat S in RPE cells and the accumulation of an autofluorescent debris in cultures in which cysteine proteases or Cat S activity is inhibited suggest a key role for this enzyme, either in the ROS digestion process or in the activation of cathepsin D, the major lysosomal enzyme present in RPE cells.